Treatment of pregnant alcohol-consuming rats with buspirone: effects on serotonin and 5-hydroxyindoleacetic acid content in offspring.
This laboratory previously demonstrated that in utero ethanol exposure markedly impairs the development of the serotonergic system in rat brain. Developmental abnormalities could be detected as early as G15 in the brainstem and G19 in the cortex. Because of the importance of fetal serotonin (5-HT) and 5-HT1A receptors for the normal development of 5-HT containing neurons, we initiated studies to determine whether administration of a 5-HT1A agonist, buspirone, to pregnant rats could overcome the adverse effects of in utero ethanol exposure on the developing serotonergic system in offspring. Female, Sprague-Dawley rats were given daily subcutaneous injections of buspirone (4.5 mg/kg) from gestational day 13 (G13) to G20. 5-HT and 5-hydroxyindoleacetic acid (5-HIAA) content were determined in the cortex and cortical regions. These experiments demonstrated that the ethanol-associated abnormalities in the development of the serotonergic system can be partially overcome by in utero exposure to buspirone. Specifically, whereas untreated ethanol rats had a deficiency of 5-HT and/or 5-HIAA in whole cortex on PN5, and in the motor cortex on PN19 and 35, no significant differences were detected in these regions of the age-matched offspring of buspirone-treated, ethanol-fed rats. In contrast, the 5-HT and 5-HIAA deficiency in the somatosensory cortex of 19-day-old offspring of ethanol-fed rats was not corrected by in utero buspirone treatment. These results suggest that the abnormal development of cortical projections of serotonergic neurons may be due in part to the low fetal 5-HT content in ethanol-exposed rats and may potentially be overcome by in utero treatment with a 5-HT1A agonist.(ABSTRACT TRUNCATED AT 250 WORDS)